E1A-induced apoptosis does not prevent replication of adenoviruses with deletion of E1b in majority of infected cancer cells.
Apoptotic pathways are initiated as a cellular defense mechanism to eliminate adenovirus-infected cells. We have investigated how E1A-induced apoptosis interferes with viral replication in cancer cells. We found that E1B19K alone can efficiently suppress E1A-induced apoptosis in cancer cells. Viruses deleted for both E1B19K and E1B55K resulted in cellular DNA degradation. However, less than 20% of human lung cancer cells infected with a virus deleted for both E1B19K and E1B55 K had evidence of chromatin condensation and multiple-micronuclei formation (apoptotic hallmarks); these cells could not produce infectious viral particles. The majority of cancer cells infected with viruses deleted for the entire E1b gene did not undergo extended apoptosis and produced abundant viral progeny. Thus, only a fraction of cancer cells underwent apoptosis and did not allow E1b-deleted viruses to replicate, while the majority of cancer cells were resistant to E1A-induced apoptosis and could support virus-selective replication. The results of this study imply that, in addition to inhibiting E1A-induced apoptosis, E1B proteins may contribute other important roles in the viral life cycle. Our results also suggest that combining virus-induced apoptosis and selective viral replication into one vector will be a novel approach to destroy cancer cells.